Ovine placental lactogen inhibits glucagon-induced glycogenolysis in fetal rat hepatocytes.
The effect of ovine placental lactogen (oPL) on glucagon-stimulated glycogenolysis was studied in cultured hepatocytes from 20-day-old fetal rats. Pretreatment of hepatocytes with oPL (0.5-5 micrograms/ml) significantly attenuated the inhibitory effect of glucagon on glycogen synthesis. Hepatocytes exposed to glucagon alone at 1, 5, and 20 nM incorporated 32.0, 43.2, and 62.1% less [14C]glucose into glycogen than control hepatocytes. However, hepatocytes pretreated for 1 h with oPL (1 microgram/ml) and then exposed to the same concentration of glucagon incorporated only 5.8, 9.2, and 22.1% less [14C]glucose than control cells (P less than 0.01 vs. glucagon alone). In cells preincubated for 24 h in medium containing [14C]glucose, glucagon reduced cellular [14C]glycogen and total glycogen content by 47.1 and 51.0% while oPL increased total cellular glycogen content by 105.8% and attenuated the glycogen-degradative effect of glucagon. While oPL alone had no effect on basal phosphorylase a (Pa) activity, oPL (1-10 micrograms/ml) caused a 15.3-91.6% inhibition of glucagon-stimulated Pa activity (P less than 0.01). The maximal inhibition by oPL of glucagon-stimulated Pa activity occurred within 2 min of exposure to oPL, and the effect was not blocked by cycloheximide. oPL also caused a 49.4-95.0% inhibition of (Bu)2cAMP-stimulated Pa activity (P less than 0.01), suggesting that the inhibitory effect of oPL on glucagon action is exerted, at least in part, at a site distal to the intracellular accumulation of cAMP. Insulin (1 microM) reduced basal Pa activity, abolished the stimulation of Pa activity by glucagon, and markedly attenuated the stimulation of Pa by (Bu)2-cAMP. These studies demonstrate that oPL acutely inhibits glycogen degradation in fetal rat hepatocytes and suggest that oPL promotes glycogen storage in fetal liver both by antagonizing the glycogenolytic effects of glucagon and by stimulating fetal hepatic glycogenesis.